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INTRODUCTION 


hed 


The Medical Research Council (MRC) has approved 
guidelines which its grantees must follow in the 
performance of research involving recombinant DNA 
molecules. These guidelines classify experiments 
by degree of risk and require use of specified 
physical and biological safety procedures propor- 
tionate to these risks. Other government depart- 
ments (NRC, NHW and Agriculture) have adopted the 
same rules for research under their own jurisdic- 
tions; however, the guidelines do not apply, 
except on a voluntary basis, to recombinant DNA 
research in private foundations, in industry, or 
under provincial jurisdiction. 


Potential benefits from recombinant DNA research 
seem to be considerable; however uncertainty con- 
tinues to exist concerning the associated risks. 
This paper reviews these risk-benefit considera- 
tions, and discusses various options for the con- 
trol regime to be applied to recombinant DNA 
research in Canada. It is being published at this 
time to indicate the factors which the government 
has considered in its deliberations on recombinant 
DNA and to provide information which may assist the 
public to participate in assessing the implications 
of this research. 


BACKGROUND : 


Recombinant DNA: 


Zoek 


DNA, deoxyribonucleic acid, is a class of molecu- 
les which control the reproduction, growth, and 
function of all living cells. This paper is 
concerned with research techniques involving 
recombinant DNA, which is constructed by chemic- 
ally isolating DNA fragments from the cells of one 
organism and combining these fragments with the 
DNA of a "vector" or carrier (often a virus). The 
vector is then used to insert the recombinant DNA 
into a "host", usually a bacterium, which in 
essence becomes a new type of organism, exhibiting 
as it reproduces the properties specified by both 
its own DNA and the inserted recombinant DNA. 


Benefits and Risks: 


2.2 


The development of recombinant DNA techniques in 
1973 has caused considerable excitement within the 
scientific community. The construction and repro- 
duction of recombinant DNA molecules promise 
breakthroughs in basic genetic science by allowing 
much more rapid and precise identification, isola- 
tion, concentration and manipulation of genes (a 
gene is a DNA fragment which controls one or more 
specific cell functions) than was hitherto pos- 
sible. The techniques are already being used to 
study antibiotic resistance in bacteria. Other 
predicted advances include the further understand- 
ing of cancer mechanisms, clarification of the 
processes by which the human body develops 
immunity to disease, and more effective treatment 
of genetic diseases such as hemophilia and sickle 
cell anemia. 
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Recombinant DNA techniques may also have indus- 
trial and other practical applications. For 
example, the recent use of recombinant DNA tech- 
niques to insert into bacterial hosts the genes 
responsible for insulin production in rats 
suggests that bacteria may eventually be developed 
as a source of insulin for human medical purposes. 
In theory, Similar approaches could eventually be 
used to engineer bacteria which could produce 
antibiotics, hormones, vitamins, and other medic- 
ally and industrially important chemicals; bac- 
teria which could "eat" oilspills or selectively 
concentrate precious metals in sea water; algae 
which could usefully liberate hydrogen from water 
for energy production purposes; and plants, 
notably grains, which could fix nitrogen from the 
air instead of requiring fertilizer. 


The prospects for benefits must, however, be 
weighed against the potential hazards which are 
inherent in the nature of the research. Fears 
have been expressed by some scientists that micro- 
organisms may be genetically altered by recombi- 
nant DNA manipulation, either as an unexpected 
laboratory result or through accidental or 
improper laboratory procedures, so as to become 
hazardous to human health or the environment. The 
fact that these research products would be new 
organisms capable of reproduction and multiplica- 
tion has been cited as a radically different 
property which is not encountered with other 
dangerous laboratory substances. Moreover, the 
escape from a laboratory of such organisms might 
not even be recognized until the organisms 
established themselves as viable species, and even 
then there would be no guarantee that the 
organisms would be retrievable or destroyable. 

The risks of these prospects are magnified, 
critics argue, because most recombinant DNA 
research uses certain strains of E. coli bacteria 
as the host organism. E. coli occurs naturally in 
the digestive tracts of all animals, including 
humans (and therefore in Sewage systems, waterways 
and elsewhere), a fact which some believe could 
possibly turn inadvertent recombinant DNA results 
into a widespread health hazard. 


Examples of hazards which some scientists believe 
could arise through recombinant DNA experimenta- 
tion include: E. coli capable of causing cancer or 
synthesizing botulinus, diphtheria or other 
toxins; disease-producing bacteria unnaturally 
resistant to antibiotics; virulent strains of 
bacteria which are currently harmless. There have 
also been warnings that beneficial applications of 
recombinant DNA research could have unfortunate 
consequences. For example, bacteria designed as 
an oilspill counter-measure might colonize oil 
wells or pipelines, and the escape of insulin- 
producing bacteria from an industrial laboratory 
or production facility might conceivably cause 
insulin poisoning in sections of the population. 


A few scientists have also argued, although in the 
face of considerable criticism from many of their 
colleagues, that new organisms produced through 
recombinant DNA techniques may pose fundamental 
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and far-reaching ecological risks. The combination 
in one organism of genes from two totally different 
species, or indeed two different types of organism 
(e.g. bacteria and animals), has been cited as a 
crossing of boundaries which, through the evolution- 
ary process, have been established as naturally 
inviolate. This creation of "artificial" organisms 
which could probably never come about in nature 
could, according to this view, disturb the entire 
ecological balance, and have profound disruptive 
effects on many life forms, possibly inlcuding man. 


At this stage, recombinant DNA research is marked by 
its uncertainty. These techniques are relatively 
new; the research which they permit literally defines 
the frontiers and rate of development of advancing 
genetic and microbiological knowledge. It is there- 
fore impossible to predict when various beneficial 
applications could come to fruition or to accurately 
determine probabilities of the high risk scenarios, 
although there are recent indications that these 
probabilities may be lower than critics originally 
Suggested. However, regardless of how low these 
probabilities may be, it has been feared that the 
risks could accrue not just in the application of 
research results, but in the actual conduct of the 
research itself. The resulting potential for hazard 
is magnified by the relatively embryonic state of 
scientific knowledge concerning various genetic 
processes, which suggests that factors currently 
unknown and therefore impossible to anticipate could 
emerge as unexpected and hazardous consequences of 
even the most carefully performed experiments. 


Guideline Formulation: 


2.8 


Concern about the risks of certain types of recombi- 
nant DNA experimentation led to a call in 1974 from 
several leading scientists, through a committee of 
the United States National Academy of Sciences, for a 
world-wide moratorium on these experiments. In 
February, 1975, an international scientific confer- 
ence at Asilomar, California, recommended that 
recombinant DNA experimentation could proceed, pro- 
vided adequate safeguards were in place. Subsequent- 
ly, guidelines to govern recombinant DNA experimenta- 
tion have been formulated by the National Institutes 
of Health (NIH) in the United States and by the 
Department of Education and Science in Great Britain. 
Several other countries (including West Germany, 
Switzerland, Sweden, Denmark, Holland, Isra@l, the 
Soviet Union, Australia and New Zealand) have 
prepared, or are preparing, guidelines based on those 
of the United States or Great Britain (and in some 
cases both) for recombinant DNA research within their 
borders. In addition, organizations such as the 
European Molecular Biology Organization, the Inter- 
national Council of Scientific Unions, and the World 
Health Organization are reviewing international 
aspects of recombinant DNA research. 


Following the Asilomar conference, the Medical 
Research Council (MRC) took the lead in reviewing 


ra 


6 10 Inam[ol=veb IG stss 
fT .pphsoard sSRBe 


AV oslW 398 Be pe 


~syoag ef 7 
isiniqonsd gu6ry 


we 7 


Ylersalcs. of 99 MOLTRIAT: 8 ae as al : 


' soltanene seiy dpi off Se BERT Lidetore 6 
obele sand. ngijeolOnf)3ndoet) Big ©2507 OBe 

| hoy 3 dawo! of yaw dei si ticscer 

fo, eeSsO5upo7 «15 Woe =. Sas ay pr y 

A pied ean sty ed Yeu esis) (idedewe. 

9 e 32 mL JauP Jen ettoct Pigon, aies 

203 $y Sant fay fv ob aod), as toage AO oaeee 

byexsed 2? Jsiicejed isfiees edt, \Pisas) @peeme 

15. sedate sae ritys 4 Fickle BPitod ye! heillsenem et 

gost Badizey pain7soeee sphetwons ai pitas 

t iiewma 2ipiis® ped esgeppug doldW . senaqnoG 

fieos sieaiatons' ov sidl gaogml osdiagiat? "hie AeonAde 

10. eapnanpagnoo pronase: fas fesoedecn 46 sesame 

-gagemtseqgge Soordtise Yl ledeiso Jeon On? Gave 


ae 


molt s fume? gah feblud 
a - ceeree incu ain 


~iducie to ta ig teeta 26 avehys Sd diicie wrea%eo 
mor? bv ef a? f(so & °2 Hal nell sonegiragee AVG ‘4704 
2s ec: rtlinnos 4 Miler dy. (evel ioeige ‘palGpe! Teapees 

& Oo .eetesboe to Wesbes4 fanoissl e308? Goti nt ads 
af  ~@fneulidg sé saans nO oufsedeyom. stiv-firoe 
—teheoo UFR seelse: ienoagenvadnh’ ae evel ,yroordet 
1909 bebuameoe.»  slptetete>. oremeiiaéA J@ sone 

-079 .Beovesq Dliton vel sashemia sqee ANG Shen: daooss 
-~snadean que .echiq at sew @byeupeies steupet= beblty 
-ceinegizeews AMO. tnenlidhoses Ayetop OF eels fering i 
asgveidan! fendiseW 244 ya Gatetyumro% need sver aal-s 
oft ot Bina este42 basen Say m (H74). tote Jo 
oledi1@ (2309 1) wace)ne bre sol geauesy 2% Jnomarigat 
,“nanted oeo8 »“ibiignl) sotttneo asito lagers? 

ets (laedat yfnt iol Fpemnied rifew> (tera fa spf ive 
eyed 'oeeinst wok Bae wifes sayA (Rota asivee 

sion) ao beast seciisRiop ,pri ragetq.axe Jo \osTegeag 
exon? ol bas) nfetivd 2603) yooepvade Beasn sod i> 
“i902 clijiw nosesess ANG Gaatidwoss) 703 (dSoel Seses 
etd ag. fous an6iseslnsp1d 202s bbe pt. derehtod 
~yofh! etf! ,cetsopiatp wm, Yara’ teluoegib™ nseqorsd 
bl cm oft bie ,2nol a) oi tidnelce Ye Disages fenoltsa 
fenol Sengednt salveivyes oye ree heeesh —t Add le s0 
Jovseess AM tneaidieoe? Jo escagest 


faslbem ed .sanercines abowlisd ord! paiwelias 
oniwaives A) deel ant sood TORR) thono? doveened 


ef j 


- 4 - 


recombinant DNA research in the Canadian context. 
A committee, chaired by Dr. L. Siminovitch of the 
University of Toronto, submitted to MRC in June, 
1976, a draft report proposing guidelines which 
MRC grantees should follow in research involving 
recombinant DNA molecules, and certain hazardous 
animal viruses and cells. These guidelines were 
substantially modified in light of comments 
received from other government departments and 
granting agencies, universities, scientific 
societies, and industry (specifically the 
Pharmaceutical Manufacturers' Association of 
Canada), and were formally approved by the Medical 
Research Council on February 22, 1977. 


The MRC guidelines for recombinant DNA research 
are similar in most respects to those adopted by 
the NIH, and subsequently by other government 
departments and agencies, in the United States. 
They forbid experimental work by MRC grantees 
which would deliberately create recombinant DNA 
expected to result in harmful products, deliber- 
ately release organisms containing recombinant DNA 
into the natural environment, or transfer drug 
resistance to microorganisms not known to acquire 
it naturally if such acquisition could compromise 
the effective use of the drug. The guidelines 
allow other recombinant DNA experiments, but 
classify them according to the degree of risk 
involved (with the exception of certain experi- 
ments which would be assessed as individual cases 
by MRC), and specify combinations of physical and 
biological containment procedures and facilities 
which must be used to minimize these risks. 


Physical containment refers to techniques and 
equipment used to physically prevent microorga- 
nisms from infecting laboratory staff or escaping 
from the laboratory. The guidelines identify six 
levels of physical containment, specifying labor- 
atory design features and operating procedures 
proportionate to the hazards to be contained. The 
least stringent, level A, requires no special 
design features beyond those suitable for a well 
designed and operated microbiological laboratory; 
the most stringent, level F, requires design and 
operating procedures similar to those of maximum 
security biological warfare establishments. 


The guidelines also specify four levels of biolo- 
gical containment. for use in recombinant DNA re- 
search with host-vector systems involving E. coli 
bacteria (currently the only host-vector systems 
widely utilized). The lowest level of biological 
containment requires the use of unmodified E. coli 
K12, a special laboratory strain of the bacteria 
generally believed to be incapable of colonizing the 
normal human bowel. The other levels of biological 
containment require use of EK12 host-vector systems 
genetically disabled so as to reduce, to an increas- 
ing degree as higher containment is desired, their 
ability to survive outside the special laboratory 
conditions. 


In addition to dealing with recombinant DNA, the MRC 
guidelines also specify physical containment proce- 
dures to be used in research involving hazardous 


animal viruses and cells. This makes the MRC 
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guidelines somewhat more comprehensive than those 
adopted in other countries. However, in light of the 
uniquely different nature of recombinant DNA research 
and in recognition of the unprecedented problems it 
May pose, this paper is concerned with only those 
aspects of the guidelines which are relevant to 
recombinant DNA. 


Implementation of the guidelines, which has al- 
ready begun, will involve three levels of respon- 
sibility. At the laboratory level, the principal 
investigator will be responsible for ensuring that 
adequate facilities are available and that proper 
procedures are followed. The institution, through 
a "biohazards committee", will be responsible for 
monitoring facilities and procedures on a contin- 
uous basis, and for advising MRC on whether the 
guidelines are being followed. MRC will be res- 
ponsible, through its control of research funds, 
for ensuring that the guidelines are being fol- 
lowed. Moreover, MRC, recognizing both the 
present uncertainty and the rapid advances that 
are possible with respect to recombinant DNA, has 
adopted a flexible approach to the guidelines, and 
will be responsible for continually reviewing and, 
as necessary, revising them. 


The National Research Council has adopted the MRC 
guidelines for research carried out both within 
its own laboratories and also by its grantees. In 
addition, the Departments of Agriculture and 
National Health and Welfare have announced that 
any recombinant DNA research under their juris- 
dictions would also be done in compliance with the 
MRC guidelines. Outside the federal government, 
the National Cancer Institute of Canada and the 
Conseil de Recherche en Santé de Québec have also 
adopted the guidelines. 


Public Debate on Recombinant DNA Research: 


The proposal of a moratorium on certain recombi- 
nant DNA experiments was the beginning of a heated 
controversy within the scientific community. 

Since that time, reputable scientists have 
outspokenly advocated widely varying opinions, 
ranging from demands for a total ban on recombi- 
nant DNA research to claims that there is little 
danger involved. The unusual vigour with which 
these and other arguments have been pressed has 
led to an unprecedented degree of rancour within 
the scientific community, especially in the United 
States. Inevitably, these discussions have spil- 
led over into the public arena, as critics claim 
that control of research which could potentially 
pose serious risks to society should not be left 
in the hands of scientists. 


To date, the most prominent example of public parti- 
cipation in this debate in the United States has 
occurred in Cambridge, Mass. As a result of concerns 
expressed by the city's Mayor, Harvard University's 
plans to construct high level containment facilities 
for recombinant DNA research were reviewed by a com- 
mittee of lay people appointed by the City Council. 
The decision of this committee, after considerable 
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debate, was accepted, namely that recombinant DNA 
research could proceed in Harvard under controls 
slightly more stringent than those required by the 
NIH. In addition, there will be a continuing, 
independent review by a citizens" group. 


Continuing media coverage of the Cambridge inci- 
dent and other aspects of the recombinant DNA 
debate has prompted politicians and regulatory 
bodies to legislative action in various jurisdic- 
tions throughout the United States. At the muni- 
cipal level, Cambridge, Princeton, Bloomington and 
San Diego have had public discussion about recom- 
binant DNA regulation, and legislation has been 
considered, though not finalized, at the State level 
in New York, California and New Jersey. In addition, 
several bills proposing controls over recombinant DNA 
research have been, or are being, debated in both 
chambers of the United States Congress. 


In general, the proposed U.S. Federal bills seek 
to ensure that safety provisions cover, by force 
of law, recombinant DNA research in all sectors 
including industry. The NIH guidelines (which 
have recently been modified to reflect latest 
scientific findings that certain risks are less 
serious than was originally believed) are taken as 
the initial basis for these safeguards. A flexi- 
ble approach would be adopted and any regulations 
would be subject to continuing review and change 
by a responsible regulatory agency. Licensing of 
laboratories to perform recombinant DNA research 
is envisaged, as is monitoring and enforcement on 
the part of-a regulatory agency. The different 
bills have been at variance with respect to: the 
nature of the regulatory agency to be involved, 
whether or not national regulations should super- 
sede local safety provisions, the extent to which 
proprietory information can be protected from 
public disclosure and the penalties to be imposed 
on violators. These points have been the subject 
of intensive Congressional discussion and vigourous 
lobbying by the scientific community in recent 
months, and the form and timing of Federal 
recombinant DNA legislation is still uncertain. 


The eventual adoption of a legislative approach by 
the United States would almost certainly result in 
pressures for similar action in other countries. 

To date, Great Britain is the only other nation 

which has tied safeguards for recombinant DNA re- 
search to a legal framework; by August, 1978, all 
such experimentation will be subject, under condi- 
tions of prior notification, to the Health and Safety 
at Work Act. 


Recombinant DNA Research in Canada: 


bees 


To date, there has been little recombinant DNA 
research in Canada. As far as is known, no 
experimentation was carried out in government 
laboratories or under government funding prior to 
preparation of the MRC guidelines, although 
portions of certain experiments were carried out 
in the United States under the NIH guidelines. 


Ri ot gt >) 
apse saq7 fit bahar | 
up se 7s ries 


a) ep » ome'o ft fh 
18 7 ‘achinni® oF 


j 
fal Eo Jeatpi Wc “ew 7 ae 
seed got elpin Iniiind 
beigohe ol Sion eh 
pee unl dae 57 354 feLe ue 
[| .v?nogn YANeesueaD sical 
enidhonss milk reg 13 Pek Setoras 
brio Goiiesinka #) co * page 


i .yondeg Yretelopes 2 15 336q 009 
Siw oOneisay de peed eved Blhia 
a yan eteluget ons 16 27098 
ancl In Paehisen Jou s7 1Whasiw Ma 
ati Bs. ay met end plied ae v‘ahe level eter 
- 


e317 i aes nen_al FeeriAl, vides Weis 
ed ct 

‘ad aan esaiog saat 81034! 019 ne 

ake relery Sei ispnoreedywins “eviannial 0 

ytinuaee st Siidelos ale va wit yu 

ashe yo eiemis, bre ane? ett One ,8¢sao0 

ited teeny fife at voldaletge) Aed. inesl imate 


ooy, -49 one pa bon Pp aliduy 


yl f dsaczons sei saddfesi « So nei qote int snses,. 24? ag .f 
ne Piety Vinge svat gggate Bivew agiojt weal ad ons 
hugo eedso U) Aeltod apiim.s i168 owxyaeo Wi 
eal oun fertzo yYine ane a. glaad ys veers , 27a of 
-s» AW tnenideoows 208 ebyabpstaw Geis aac ieite 
fio ,8°Ol ,teuvia id \abigvetsest Tegel & 67 sitrage 
<Lbed felifw ,339( de of Pliv aghisdneetseqgze ale a 
vistas fins 49 fae8 s€% ©9) .nhokde0i12i ton 7419Q 50 Bross 
tnd ase Je 


iabeaay af yA eee AWS 3 ahah dmoz ee 


AVG jaseldimvuey oit9)! eset sed ef945 ,.ate6 wed [c.8 
oo  dwont a2 @2.7895 24 .«baned fi. Ao ysaso7 
tral paver gi Jue Seleudo aew nolseinaniasqes 
ut gpirq patting? suommtevog reban sf asi zossecds! 
dave fx ,eoalisbhbisy 31% odd Yo nol dateqees 
‘oo teivado stew &2nhasitegqus nisiased Oo eho. S1aqg 
tsalieablug 8TH was 246th en7e3e Segiwl eva al 


FACTORS: 


- 7 - 


Now that the MRC guidelines have been adopted, a 
limited amount of recombinant DNA research is get- 
ting under way. MRC is receiving applications for 
support of various experiments under the guide- 
lines, and anticipates supporting 10 to 15 
university research projects in the coming year. 
NRC has also indicated that it will be funding 
recombinant DNA research by two of its grantees. 
Two programs which may involve recombinant DNA 
experimentation in NRC laboratories are also 
under consideration, and biohazard committees have 
been established to review these projects. Repre- 
sentatives from the Departments of National Health 
and Welfare, Agriculture, Fisheries and the 
Environment, and National Defence have indicated 
that their departments presently have no plans to 
conduct or fund recombinant DNA research. 


Outside the funding aegis of the federal govern- 
ment, the National Cancer Institute, which has 
adopted the MRC guidelines, is also providing 
support to some of the recombinant DNA research 
projects being funded by the federal granting 
agencies. 


The situation with regard to industrial recombi- 
nant DNA research is uncertain. It is unknown at 
this time whether any such research is going on in 
Canada, although there are several pharmaceutical 
laboratories in this country which would be capa- 
ble of carrying out research along these lines. 
Many of these belong to Canadian subsidiaries of 
American firms which are conducting recombinant 
DNA research, and which have not been totally 
consistent as to whether or not they will implement 
the NIH guidelines. 


Scientific Considerations: 


3.1 


From the point of view of danger to the environ- 
ment and to public health, research with recom- 
binant DNA is characterized by the uniqueness of 
its potential hazards and by the uncertainty as to 
whether these hazards could arise. Scientific 
opinion is divided. Eminent scientists argue that 
the research poses no significant dangers; others 
point out that the potential hazards, even if 
statistically improbable, are so potentially 
momentous that all research in the area should be 
stopped; some see no problems with recombinant DNA 
at the "basic research" level, but fear misguided 
Or inadvertent applications of research results; 
Many, probably the majority of scientists, feel 
that recombinant DNA research should proceed, 
providing adequate safeguards are observed. 


There is little doubt that recombinant DNA tech- 
niques constitute an elegant experimental approach 
which could allow rapid advances in basic genetic 
science. As for potential applications, propo- 
nents of the research argue that the benefits 
which could accrue to society justify the risks 
involved! .Critics#point’ out; “however pethat “it ‘is 
still uncertain whether these applications will 
come to fruition, and that, in any case, they are 
not nearly as immediate as the suggested risks. 
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It is further argued that alternate techniques, 
though admittedly much more time-consuming and 
painstaking, can allow advances in many of the 
scientific areas concerned, and thereby constitute 
less risky and more acceptable approaches to many 
of the potential applications. These claims are 
not completely convincing, however, and it does 
appear that recombinant DNA techniques do offer 
certain unique possibilities which cannot be 
matched by other laboratory methods. 


Regulatory Considerations: 


The dominant view within the scientific community 
is that recombinant DNA research should proceed, 
provided that precautions like those required in 
the MRC guidelines are taken to minimize the 

risks. It is also generally agreed, however, that 
such precautions must apply in all sectors, and it 
is in this respect that the guideline approach 
provides incomplete coverage. It is fully expec- 
ted, for example, that MRC can ensure compliance 

of its grantees with its guidelines, and that other 
recombinant DNA research conducted under federal 
financial auspices can be similarly regulated. The 
guidelines do not, however, apply to research funded 
by other sectors, and compliance by laboratories of 
provincial governments, private foundations and 
industry would be of a voluntary nature at best. 


Many of the potential recombinant DNA applications 
could be of significant commercial value. The 
Department of Industry, Trade and Commerce is aware 
of this, and will continue to assess whatever possi- 
bilities may arise for achieving Canadian industrial 
benefits through selective encouragement of this 
research. In any case, industrial proprietary pre- 
occupations would ensure that recombinant DNA studies 
would be conducted in secrecy, thus making it ex- 
tremely difficult under a "guidelines only" regime to 
be certain what experiments are being carried on in 
industry and what safety procedures are in effect. 


Government legislation of a control regime for 
recombinant DNA research, like that proposed in 
the United States and Great Britain, could ensure 
complete sectoral coverage of whatever safety 
provisions are deemed desirable. One possibility 
here would be’'a total ban on the research, which 
could be claimed to be a firm step to protect 
public health and the environment. It might also 
be argued that a very strict, temporary control 
regime could allow Canada to wait until the un- 
certainties and risks associated with this research 
are reduced through experimental work elsewhere. 


On the other hand, a ban or very strict regulation 
of recombinant DNA research would have disadvan- 
tages. Licensing and inspection procedures might 
prove costly and administratively complex. Access 
to the potential benefits of the research may be 
unnecessarily delayed. It would be argued, as it 
already has been with respect even to voluntary 
guidelines, that external controls constitute an 
unwarranted and unprecedented interference with 
the search for knowledge and the freedom of scien- 
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tific enquiry. Moreover, control measures whether 
in the form of guidelines or legislation, must be 

perceived to be reasonable if compliance is to be 

obtained. The technical and financial impediments 

to the conduct of recombinant DNA research are not 
very severe, and a control regime which is consid- 
ered unreasonably restrictive could easily lead to 
clandestine research under inadequate containment 

procedures. 


It must also be recognized that the rate of advan- 
cement of scientific knowledge with respect to 
recombinant DNA and genetic processes promises to 
be very rapid. Thus, a control regime that seems 
appropriate today will probably need to be changed 
as time passes and more experience is gained. The 
MRC guidelines, like those of other countries, 
have been designed in full recognition of this 
prospect; they will be subject to continuing re- 
view by MRC's biohazards committee and will be 
altered, on the recommendations of this committee, 
as scientific knowledge accumulates. 


Various international considerations also impinge 
on Canada's choice of a control regime. On the 
one hand, a comparatively relaxed control regime 
in this country could encourage the shifting of 
more hazardous research projects to Canada, 
especially in the industrial sector. On the other 
hand, a control regime which is much more restric- 
tive than the international norm would not neces- 
sarily be completely effective as a domestic 
public health and environmental safety precaution, 
since international borders are not likely to 
provide any defence against hazardous recombinant 
DNA - containing organisms originating abroad. 
Moreover, an unusually severe control regime would 
be questioned as to its scientific justification 
and could be viewed with disrespect on the part of 
researchers. Such an approach could also unduly 
restrict Canadian scientists in developing the 
knowledge and expertise which would allow them to 
evaluate the results of recombinant DNA research 
carried on abroad, and might possibly lead to the 
emigration of scientists to countries with more 
liberal regimes. 


Public Involvement Considerations: 


3.9 


Consideration of legislative possibilities for 
control of recombinant DNA research reflects the 
growing view that this is a general public policy 
issue. In the United States heated public debate 
has focussed on the potential hazards and ben- 
efits, but also on the moral, ethical and social 
implications of the creation of new life forms and 
the very real possibilities which the techniques 
offer for the development of human gene therapy 
and the engineering of human genetic characteris- 
Cics: 


In Canada, press coverage of the guidelines and of 
the issue of recombinant DNA research has been 
fairly widespread, although there has been little 
analysis or editorial comment. Little public 
discussion seems to have been stimulated; while it 
might be expected that the organized expression of 
public concern in the United States would have 
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eventual echoes in this country, there is little 
indication of this at present. 


There is a measure of public involvement in the 
existing recombinant DNA control regime in that 
the MRC biohazards committee charged with review- 
ing the guidelines has a "lay" Chairman and a 
majority of "lay" members. However, further 
public involvement would be valuable, from the 
point of view of assistance to the government in 
the formulation of the control regime, and also as 
a process of public education with respect to this 
complex matter. 


ALTERNATIVES: 


Control Regime: 


4.1 


In the Canadian context there are several alter- 
natives as to the degree of control and super- 
vision which might be exercised over the conduct 
of recombinant DNA research. 


ALTERNATIVE I would be a continuation of the present 
Situation, i.e., implementation of the MRC guidelines 
by MRC and other departments and agencies of the fed- 
eral government, and voluntary compliance on an un- 
regulated basis by other sectors, including indus- 
CLYic 


This alternative is favored by the following 
points: 


(a) No administrative machinery would be required 
beyond that already planned. 


(b) Interference with the scientific community 
would be kept to a minimum. 


(c) Flexibility with respect to evolution of the 
guidelines would be maximized. 


Disadvantages of this alternative would be: 


(a) Compliance by researchers funded other than by 
federal auspices, especially in industry, 
could not be guaranteed. 


(b) Incompleteness of coverage could result in 
public health and ecological hazards. 


(c) Canada's control regime would be less restric-— 
tive than that which is being or is likely to be 
adopted in other countries, with resultant 
possibilities of transfer of riskier recombinant 
DNA research activities to this country, 
especially in the industrial sector. 
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4.10 


ALTERNATIVE II would involve the extension of the 
guidelines to cover, on a compulsory basis by law, 
recombinant DNA research in all sectors. Registra- 
tion and licensing of all laboratories and facili- 
ties using or otherwide handling recombinant DNA 
molecules, or organisms arising therefrom, would 
be required. Patent and product licensing provi- 
sions could also be made subject to compliance 
with the guidelines. 


One approach to this alternative would be to pass 
new legislation specifically to govern recombinant 
DNA research; however, the MRC guidelines could 
also be given the force of law, and procedures 
could be established for registration, licensing 
and inspection, by means of regulations under the 
National Health and Welfare Act. (This would not 
include patent and product licensing powers.) 
Enforcement of these provisions would rest with 
the Department of National Health and Welfare, 
although for administrative purposes NRC and MRC 
could continue monitoring their own grantees. 
Modifications of the guidelines on which the 
regulations were based could remain with MRC, 
although the final authority for the provisions of 
the regulations would rest with NHW. 


Advantages of this alternative would include: 


(a) Compliance with safety provisions would be 
required by law in all sectors. 


(b) More complete coverage would provide greater 
protection to public health and the environ- 
ment. 


(c) Canada's control regime would be consistent 
with those being established in other countries. 


Disadvantages of this alternative would include: 


(a) The passage of new legislation to specifi- 
cally govern recombinant DNA research would 
probably involve a time delay inappropriate to 
the needs of the present situation (however, 
establishment of regulations under the Health 
and Welfare Act could be accomplished quickly, 
by means of an Order in Council). 


(b) Registration, licensing and inspection would 
require expansion of existing regulatory 
machinery, although this would probably be 
minimal. 


(c) The scientific community might object to this 
degree of interference with the freedom of 
scientific enquiry. 


ALTERNATIVE III would require, by force of law, 
that all recombinant DNA research, or all such 
research assessed to have a certain degree of 
risk, be carried on in a few centralized, highly 
secure facilities, possibly provided by the 
government. 


Advantages of this approach are: 


(a) There would be assurance that the most 
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hazardous experiments (or all experiments) 
would be carried out under standard super- 
vised conditions designed for maximum safety. 


(b) Risks to public health and safety would be 
lower than for alternatives I and II above. 


(c) It would be relatively easy to control and 
oversee research carried out in the 
centralized facilities. 


Arguments against this option include: 


(a) The government would probably have to estab- 
lish, and perhaps operate, the centralized 
facilities. 


(b) New legislation would be required to authorize the 
licensing of selected laboratories while prohibi- 
ting recombinant DNA research elsewhere. 


(c) Inspection to ensure compliance would be more 
demanding, particularly if the regime was con- 
sidered unreasonably restrictive. 


(d) Construction of the facilities and scheduling of 
access to them would probably delay many research 
projects. 


(e) Elaborate procedures for protection of proprietary 
rights would have to be established if industrial 
research were to be carried out in the central 
facilities. 


ALTERNATIVE IV would be a total moratorium on 
recombinant DNA research in Canada. This could 
probably be accomplished through moral suasion or 
government directive with respect to federally funded 
research; however, new legislation or perhaps reg- 
ulations under the National Health and Welfare Act 
would be required to ensure extension of the 
moratorium to research not funded by the government. 


The advantage of this approach would be: 


Protection of public health and the environment 
would be maximized while, at least in the case of 
a temporary moratorium, still allowing Canada to 
eventually benefit from the research. 


Disadvantages of this option are: 


(a) Compliance with any moratorium other than that 
attempted through moral suasion would require 
extensive inspection and enforcement measures. 


(b) Canada's control regime would be inconsistent 
with those adopted in most other countries. 


(c) The scientific community would probably react 
very negatively, citing technical objections 
to a moratorium and unreasonable interference 
with scientific research. 


(d) Perceptions that the moratorium was unreason- 
able could lead to significant non-compliance. 
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(e) Possible benefits from recombinant DNA 
research (including industrial benefits) would 
be delayed. 


(f£) Canadian scientists might not develop the 
knowledge required to evaluate results of 
recombinant DNA research carried on elsewhere, 
or to take protective measures in the event 
that hazardous recombinant DNA organisms 
cross Canadian borders. 


